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2Meteoroid 2018 LA has become only the third natural object ever to be discovered prior to causing a meteor airburst1
and just the second one to have its meteorites recovered.2 Asteroid 2008 TC3 was the first one (Jenniskens et al. 2009;
Borovicˇka & Charva´t 2009), 2014 AA followed (de la Fuente Marcos et al. 2016; Farnocchia et al. 2016), although in
this case infrasound recordings were the only physical evidence left behind by the disintegration. Meteorites were
recovered from 2008 TC3 in northern Sudan (Jenniskens et al. 2009). The pre-impact orbital evolution of 2008 TC3
was studied by Jenniskens et al. (2009), Gayon-Markt et al. (2012), Oszkiewicz et al. (2012), and Farnocchia et al.
(2017); that of 2014 AA has been discussed by de la Fuente Marcos et al. (2016) and Farnocchia et al. (2016). The
case of 2018 LA has been explored by de la Fuente Marcos & de la Fuente Marcos (2018), although a preliminary
orbital solution was used. Here, we present an updated analysis based on the most recent data.
The latest orbit determination of 2018 LA (epoch JD 2458200.5, 23-March-2018, solution date 18-July-2018) is based
on 28 observations (the previous one was based on 14) and has semimajor axis, a = 1.3728± 0.0008 au, eccentricity,
e = 0.4299±0.0004, inclination, i = 4.◦281±0.◦002, longitude of the ascending node, Ω = 71.◦8801±0.◦0006, and argument
of perihelion, ω = 256.◦052±0.◦011.3 We have used this improved solution to search for additional bodies moving in paths
comparable to that of 2018 LA as we did in de la Fuente Marcos & de la Fuente Marcos (2018), using the D-criteria,
which are metrics to study orbit similarity (see e.g. de la Fuente Marcos et al. 2016). We confirm that the known
asteroids with the closest short-term evolution to that of 2018 LA are (454100) 2013 BO73 (DR = 0.024), 2016 LR
(DR = 0.0055), and 2018 BA5 (DR = 0.010). As discussed in de la Fuente Marcos & de la Fuente Marcos (2018), the
present-day orbit of 2018 BA5 (a = 1.3670± 0.0009 au, e = 0.4310± 0.0005, i = 4.
◦539 ± 0.◦007, Ω = 338.◦47 ± 0.◦02,
ω = 42.◦62±0.◦02) matches well —in terms of size, a, and shape, e— that of 2018 LA prior to entering our atmosphere.
Although there are several other asteroids with orbits that resemble those of the four discussed here, none of them has
values of the D-criteria under 0.005.
Figure 1 is an improved version of figure 1 in de la Fuente Marcos & de la Fuente Marcos (2018) that includes the
DR (bottom panel) and shows the pre-impact orbital evolution of 2018 LA and the three asteroids mentioned before.
The comparison of both figures shows that the behavior of 2018 LA and in general of objects moving in similar orbits
is very sensitive to initial conditions. Such a chaotic response makes it difficult to reconstruct precisely their dynamical
evolution beyond a few hundred years. This property is also shared by previous impactors (Jenniskens et al. 2009;
Gayon-Markt et al. 2012; Oszkiewicz et al. 2012; de la Fuente Marcos et al. 2016; Farnocchia et al. 2016, 2017) and it
is a side effect of experiencing flybys with the Earth–Moon system and other inner planets. The evolution of the value
of DR for 454100 and 2018 LA during the last 10 000 years or so is intriguing enough (Figure 1, bottom panel), but
if a recent fragmentation episode is not a valid scenario able to explain these similarities, being part of a dynamical
grouping (de la Fuente Marcos & de la Fuente Marcos 2016) could be a feasible alternative.
In this Note, we have provided an updated discussion of the pre-impact orbital evolution of 2018 LA, which is
the parent body of the fireball observed over South Africa and Botswana on 2018 June 2 and also of the meteorites
eventually found in Botswana’s soil. We have further confirmed the existence of a group of asteroids that might be
related to each other. The improved data suggest that 2018 LA could be a recent fragment spawned by a larger object,
like 454100 (550 m, Table 4 in Nugent et al. 2016). Spectroscopic observations of 454100 during its next flyby with
our planet (brightest at an apparent visual magnitude of 18.4 on 2018 mid-November) may confirm or deny a putative
similar chemical composition to that of the recovered meteorites of 2018 LA.
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